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(54) Method for isolating N-phosphonomethylglycine 

(57) The present invention provides a method for 
isolating N-phosphonomethylglycine which comprises 
adding an acid to precipitate salts from an aqueous of 
an alkali metal salt and/or an alkaline earth metal salt of 
N-phosphonomethylglycine solution to neutralize and 
adjust the same to a pH of 2.5 or higher, removing the 
precipitated salts, and adjusting the pH to 2.5 or lower to 
crystallize N-phosphonomethylglycine. 

N-phosphonomethylglycine is isolated and purified 
in high purity and good yield. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a method for isolat- 
ing N-phosphonomethylglycine. N-phosphonomethylg- 
lycine in the form of its isopropylammonium salt or 
trimethylsulfonium salt is biodegradable. These com- 
pounds are also effective as herbicides when used in a 
small amount, and are therefore widely used in agricul- 
ture. 

DESCRIPTION OF RELATED ART 

A large number of methods for producing N- 
phosphonomethylglycine are known. Some production 
methods result in the formation of an aqueous solution 
of an alkali metal salt and/or an alkaline earth metal salt 
of N-phosphonomethylglycine. Thus, a means for isolat- 
ing and purifying N-phosphonomethylglycine from the 
aqueous solution in high purity and good yield has been 
in demand. 

Japanese Unexamined Patent Publication No. 4- 
279595 discloses a method for producing N-phospho- 
nomethylglycine which comprises reacting an ami- 
nomethylphosphonic acid and glycolonitrile in the 
presence of an alkali metal hydroxide. Then, an alkali 
metal hydroxide is further added in an amount sufficient 
to neutralize the carboxylic acid that is produced by the 
hydrolysis. According to this patent publication (Exam- 
ple 2), the reaction yield is very high, and the conversion 
ratio of each of the aminomethylphosphonic acid and 
glycolonitrile as raw materials is 95 %. The purity is also 
high, and the reaction operation is simple. Hence, this is 
an excellent method for producing N-phosphonomethyl- 
glycine. However, the compound obtained after comple- 
tion of the reaction in this method is an alkali metal salt 
of N-phosphonomethylglycine. Therefore, N-phospho- 
nomethylglycine must be isolated and purified there- 
from by adding an acid. In the isolation and purification, 
means such as add deposition or contacting with an ion 
exchange resin is used. 

U.S. Patent 4,221,583 describes in its Example a 
technique of using a ion exchange resin after hydrolyz- 
ing N-phosphonomethylglycinonitrile with hydrochloric 
acid or sodium hydroxide. 

Thus, there is a need in the art for providing an 
improved method for isolating and purifying free N- 
phosphonomethylglycine from its alkali metal salt in 
high purity and good yield. 

The object of the present invention is to provide a 
method for isolating N-phosphonomethylglycine, 
wherein free N-phosphonomethylglycine is isolated and 
purified from an aqueous solution of an alkali metal salt 
and/or alkaline earth metal salt of N-phosphonomethyl- 
glycine in high purity and good yield. 

In order to overcome the above-described prob- 
lems, the present inventors have extensively investi- 
gated methods for isolating and purifying N- 



phosphonomethylglyctne. As a result of their studies, 
the present inventors found that N-phosphonomethylg' 
lydne is isolated and purified in high purity and good 
yield by a method which comprises adding an acid to 

5 precipitate salts from an aqueous solution of an alkali 
metal salt and/or an alkaline earth metal salt of N- 
phosphonomethylglycine at a pH of 2.5 or higher, 
removing the precipitated salts, and adjusting the pH to 
2.5 or lower to crystallize N-phosphonomethylglycine. 

10 The present invention has been accomplished based on 
this finding. 

In accordance with the present invention, N- 
phosphonomethylglycine is isolated and purified in high 
purity and in good yield. In the inventive method, an acid 
is is added to an aqueous solution of an alkali metal salt 
and/or an alkaline earth metal salt of N-phospho- 
nomethylglycine to precipitate salts therefrom. After 
removing the precipitated salts, the pH is further low- 
ered to crystallize N-phosphonomethylglycine. 

20 

SUMMARY OF THE INVENTION 



The present invention relates to a method for isolat- 
ing N-phosphonomethylglycine, which comprises add- 
25 ing an acid to precipitate salts from an aqueous solution 
of an alkali metal salt and/or an alkaline earth metal salt 
of N-phosphonomethylglycine at a pH of 2.5 or higher, 
removing the precipitated salts, and adjusting the pH to 
2.5 or lower to crystallize N-phosphonomethylglycine. 
so One embodiment of the present invention relates to 
a method for isolating N-phosphonomethylglycine which 
comprises adding an acid to precipitate at a pH of 2.5 or 
higher salts from an aqueous solution of an alkali metal 
salt and/or an alkaline earth metal salt of N-phospho- 
35 nomethylglydne obtained by hydrolyzing N-phospho- 
nomethylglydnonitrile with an alkali metal hydroxide 
and/or an alkaline earth metal hydroxide, removing the 
precipitated salts, and adjusting the pH to 2.5 or lower to 
crystallize N-phosphonomethylglydne. 
to A further embodiment of this invention is directed to 
a method for isolating N-phosphonomethylglycine which 
comprises reacting glycolonitrile with an aminomethyl- 
phosphonic acid in the presence of an alkali metal 
hydroxide and/or an alkaline earth metal hydroxide, 
45 hydrolyzing the reaction product to obtain an aqueous 
solution of an alkali metal salt and/or an alkaline earth 
metal salt of N-phosphonomethylglydne, adding an 
add to precipitate salts from the aqueous solution at a 
pH of 2.5 or higher, removing the precipitated salts, and 
so adjusting the pH to 2.5 or lower to crystallize N- 
phosphonomethylglycine. 

Preferably, in the above defined isolation methods 
the alkali metal salt is a sodium salt or a potassium salt, 
and the alkaline earth metal salt is a caldum salt or a 
55 magnesium salt. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is described in detail below. 
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The aqueous solution of an alkali metal salt and/or 
an alkaline earth metal salt of N-phosphonomethylgly- 
cine for use in the present invention is not particularly 
limited. For example, the subject aqueous solution may 
be obtained in a production process of N-phospho- 5 
nomethylglycine or in a purification process thereof. 

The alkali metal salt can be a sodium salt or a 
potassium salt, and the alkaline earth metal salt can be 
a calcium salt or a magnesium salt. These salts may be 
used individually or in combination of two or more 10 
thereof. With respect to the production process 
described in Japanese Unexamined Patent Publication 
No. 4-279595. a sodium salt and a potassium salt are 
preferred. 

In isolating N-phosphonomethylglycine from an is 
aqueous solution of an alkali metal salt and/or an alka- 
line earth metal salt of N-phosphonomethyiglycine by 
an acid deposition process, it is important to efficiently 
remove neutralized salts (produced upon neutralization 
of an aqueous solution of an alkali metal salt and/or 20 
alkaline earth metal salt of N-phosphonomethylglycine) 
while suppressing a reduction in the recovery of N- 
phosphonomethylglycine to the greatest possible extent 
so as to inhibit mingling of neutralized salts in the iso- 
lated N-phosphonomethylglycine. In the present inven- 25 
tion, the neutralized salts are effectively removed by 
advantageously using the difference in solubility of N- 
phosphonomethylglycine or the neutralized salt in water 
as a function of pH. As a result, N-phosphonomethylgly. 
cine in its free form can be isolated in high yield and in 30 
high purity. 

The present inventors have investigated the change 
in solubility of N-phosphonomethylglycine in water at 
room temperature (about 23 «C) as a function of pH. 
The solubility (wt/wt%) thereof was found to be 2.7 at a 35 
pH of 0.75, 1 .0 at a pH of 1 .25, 1 .5 at a pH of 2.45, 4.8 
at a pH of 3. 1 5, 1 3.8 at a pH of 3.9 or 1 4.0 at a pH of 5.0. 
More specifically, it was found that when the pH is about 
2.5 or higher, particularly 4 or higher, the solubility of N- 
phosphonomethylglycine in water is fairly high. How- 40 
ever, when the pH is about 2.5 or lower, the solubility is 
much lower than at a higher pH. In neutralizing an alkali 
metal salt and/or alkaline earth metal salt of N-phospho- 
nomethylglycine, the solubility of the neutralized salt in 
water in general is usually less dependent upon the pH, 45 
excluding the case where the aqueous solution is made 
extremely acidic. Accordingly, the aqueous solution 
containing an alkali metal salt and/or alkaline earth 
metal salt of N-phosphonomethylglycine is neutralized 
at a pH of 2.5 or higher to deposit a part of the neutral- so 
ized salts thereby produced. After removing the neutral- 
ized salts thus deposited, the pH is changed to 2.5 or 
lower to crystallize N-phosphonomethylglycine. 

First, an aqueous solution of an alkali metal salt and 
(or) alkaline earth metal salt of N-phosphonomethylgly- 55 
cine is neutralized by adding thereto an acid and by con- 
centrating the solution, if desired, to a pH of 2.5 or 
higher, preferably 4 or higher, to thereby deposit a part 
of the neutralized salts thus produced. The acid 



includes an inorganic acid and an organic acid, and rep- 
resentative examples thereof include hydrochloric acid, 
sulfuric acid, nitric acid, formic acid, acetic acid, propi- 
onic acid and benzoic acid. 

In depositing a part of the neutralized salts, the tem- 
perature is preferably 30 °C or lower. If the temperature 
is too high, the solubility of the neutralized salts disad- 
vantageously increases. 

In this operation, the concentration of N-phospho- 
nomethyiglycine is preferably from 10 to 17 wt%. If the 
concentration is too high, N-phosphonomethylglycine is 
disadvantageous^ deposited in a large amount simulta- 
neously with the neutralized salts. On the other hand, if 
the concentration is too low, only a small amount of the 
neutralized salts is deposited. 

After separating the neutralized salts thus depos- 
ited according to a known method such as filtration, the 
pH is adjusted to 2.5 or lower, preferably 2.0 or lower, by 
concentrating the solution or by adding an acid to 
thereby deposit N-phosphonomethylglycine. 

TTie temperature for crystallizing N-phospho- 
nomethylglycine is preferably 30 °C or lower. If the tem- 
perature is too high, the yield of N- 
phosphonomethylglydne is disadvantageous^ lowered. 

Trie crystallized N-phosphonomethylglycine can be 
isolated according to a known method such as filtration. 

The thus-isolated N-phosphonomethylglycine has a 
low neutralized salt content and has a high purity as 
compared with a product crystallized in a single stage 
without removing salts produced by neutralization of the 
alkali aqueous solution of N-phosphonomethylglycine. 

TTie isolation method of N-phosphonomethylglycine 
of the present invention is advantageously applied to a 
method which comprises adding an add to precipitate 
salts from an aqueous solution of an alkali metal salt 
and/or an alkaline earth metal salt of N-phospho- 
nomethylglydne obtained by hydrolyzing N-phospho- 
nomethylglydnonitrile with an alkali metal hydroxide 
and/or alkaline earth metal hydroxide. In this case, the 
neutralized salts are precipitated at a pH of 2.5 or 
higher, and after removing the neutralized salts, the pH 
is adjusted to 2.5 or lower to crystallize N-phospho- 
nomethylglydne. In this method, the alkali used in the 
hydrolysis is preferably sodium hydroxide or potassium 
hydroxide, and the metal salt is preferably a sodium salt 
or a potassium salt 

The present invention is also advantageously 
applied to a method which comprises reacting glycolo- 
nitrile with an aminomethylphosphonic acid in the pres- 
ence of an alkali metal hydroxide and/or an alkaline 
earth metal hydroxide, hydrolyzing the reaction product 
to obtain an aqueous solution of an alkali metal salt 
and/or an alkaline earth metal salt of N-phospho- 
nomethylglydne, adding an acid to precipitate salts 
from the aqueous solution at a pH of 2.5 or higher, 
removing the precipitated salts, and adjusting the pH to 
2.5 or lower to crystallize N-phosphonomethylglycine. In 
this method, the alkali used in the hydrolysis is prefera- 
bly sodium hydroxide or potassium hydroxide, and the 
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metal salt is preferably a sodium salt or a potassium 
salt. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The isolati n method of N-phosphonomethylglycine 
of the present invention is described in greater detail 
below by reference to the following representative 
Examples. These examples are set forth to facilitate an 
understanding of the present invention. However, the 
present invention should not be construed as being lim- 
ited thereto. 

Example 1 
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Into a 200 ml-volume four-necked flask were added 
a mixed solution of 50 g of water, 16.7 g (200 mmol) of 
a 48 % aqueous sodium hydroxide solution and 1 1 . 1 g 
(100 mmol) of an aminomethylphosphonic acid. The 
reaction vessel was cooled in ice water, and the reaction 
solution was stirred while keeping the temperature at 5 
°C. To the resulting reaction solution, 14.3 g (100 mmol) 
of a 40 % glycolonitrile solution was added dropwise 
over a period of 30 minutes. Then, the solution was 
stirred at 5 °C or lower for 30 minutes. After returning to 
room temperature, the mixture was stirred for 1 hour. 
Thereafter, 29.4 g (350 mmol) of a 48 % aqueous 
sodium hydroxide solution was added thereto and 
heated under reflux for 2 hours. After completing the 
reaction, the solution was analyzed by HPLC and was 
found to contain 95 mmol of N-phosphonomethylglycine 
sodium salt. The reaction yield was 95 % based on the 
conversion of the aminomethylphosphonic acid and gly- 
colonitrile starting materials. 

The reaction solution was adjusted to have a pH of 
6 (as measured by a pH meter that was calibrated at 20 
°C with a buffer solution having a pH of 7) by adding 
thereto concentrated hydrochloric acid, and then solidi- 
fied by evaporation and drying. Thereafter, 100 g of 
water was added and after stirring at room temperature, 
the undissolved solid contents were separated by filtra- 
tion. The solid contents had a dry weight of 32.5 g and 
according to HPLC analysis, contained 0.2 g of N- 
phosphonomethylglycine. Then, 12.5 g of concentrated 
hydrochloric acid was further added to attain a pH of 
1.5, and the solution was cooled to 5 °C. The crystal- 
lized N-phosphonomethylglycine was separated by fil- 
tration, washed with water and dried. The weight was 
14.4 g and the purity as determined by HPLC was 98 %. 
The recovery of N-phosphonomethylglycine was 88 %. 

Comparative Example 1 

The reaction was conducted in the same manner as 
in Example 1. Next, the reaction solution was adjusted 
to pH 6 by adding thereto concentrated hydrochloric 
acid, and then solidified by evaporation and drying. 
Thereafter, 100 g of water was added thereto, the solu- 
tion was adjusted to pH 1.5 by further adding 12.5 g of 
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concentrated hydrochloric acid and then cooled. Crys- 
tallized N-phosphonomethylglycine was separated by 
filtration, washed with water and dried. The weight was 
43.3 g and the purity as determined by HPLC was 33 %. 
The recovery of N-phosphonomethylglycine was 89 %. 

Claims 

1. A method for isolating N-phosphonomethylglycine 
which comprises adding an acid to precipitate salts 
from an aqueous solution of an alkali metal salt 
and/or an alkaline earth metal salt of N-phospho- 
nomethylglycine at a pH of 2.5 or higher, removing 
the precipitated salts, and adjusting the pH to 2.5 or 
lower to crystallize N-phosphonomethylglycine. 

A method for isolating N-phosphonomethylglycine 
which comprises adding an acid to precipitate at a 
pH of 2.5 or higher salts from an aqueous solution 
of an alkali metal salt and/or an alkaline earth metal 
salt of N-phosphonomethylglycine obtained by 
hydrolyzing N-phosphonomethylglycinonitrile with 
an alkali metal hydroxide and/or an alkaline earth 
metal hydroxide, removing the precipitated salts, 
and adjusting the pH to 2.5 or lower to crystallize N - 
phosphonomethylglycine. 

3. A method for preparing and isolating N-phospho- 
nomethylglycine which comprises reacting glycolo- 
nitrile with an aminomethylphosphonic acid in the 
presence of an alkali metal hydroxide and/or an 
alkaline earth metal hydroxide, hydrolyzing the 
reaction product to obtain an aqueous solution of 
an alkali metal salt and/or an alkaline earth metal 
salt of N-phosphonomethylglycine, adding an acid 
to precipitate salts from the aqueous solution at a 
pH of 2.5 or higher, removing the precipitated salts, 
and adjusting the pH to 2.5 or lower to crystallize N- 
phosphonomethylglycine. 

4. A method as claimed in any of the claims 1 to 3, 
wherein the alkali metal salt is a sodium salt or a 
potassium salt. 
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A method as claimed in any of the claims 1 to 3, 
wherein the alkaline earth metal salt is a calcium 
salt or a magnesium salt 
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